Objectives. Most studies examine associations between social-cognitive variables and self-regulated behavioural change across two or three occasions only. This study adopts an innovative perspective by analysing associations across II occasions. which allows examining patterns of associations both on the between-and within-person levels.
Research on the processes guiding behavioural self-regulation is one of the key tasks in applied social psychology. This includes the identification and addressing of those variables and processes which are responsible for acting on self-set goals or the failure to do so (Baumeister, Heatherton, & Tice, 1994) . However, mostly these variables and processes are examined by analysing data on an aggregated (group) level across a limited number of occasions. This study adopts a more individualistic perspective by analysing both between-and within-person patterns of change over a longer period of time, thus allowing for a process perspective on self-regulation.
Theories of health behaviour change
There is a broad range of theories that try to explain individual behaviour and behaviour change, especially in the area of health-related behaviours. Most of these theories, such as the theory of planned behaviour (Ajzen, 1991) or protection motivation theory (PMT; Maddux & Rogers, 1983) , specify behavioural intentions as the most important predictor of behaviour. Empirical evidence, however, demonstrates otherwise. Intentions alone seem not to be sufficient to gain a satisfactory prediction of behaviour change (Sheeran, 2002; Sutton, 1998) . This phenomenon has been termed 'intention-behaviour gap' (Sheeran, 2002) . This gap might be overcome by taking post-intentional volitional variables into account. The health action process approach (HAPA; Schwarzer, 1992) provides a theoretical framework for identifying not only important pre-intentional but also post-intentional factors for behaviour change. The HAPA belongs to the group of stage models of behaviour change. The basic assumption of stage models is that a sequence of qualitative different stages or phases needs to be passed during behavioural change (e.g. motivational and volitional phases; Heckhausen, 1991) . It is assumed that individuals in the same phase experience similar barriers whereas individuals in distinct phases have to cope with different barriers (Weinstein, Rothman, & Sutton, 1998) . As a consequence phase-specific factors are assumed most effective for stage progression when applied in the phase they belong to.
.
Motivational and volitional factors in behaviour change
In accordance with Heckhausen's model of action phases (Heckhausen, 1991) , the HAPA distinguishes between a motivational phase, in which the process of intention formation is modelled, and a subsequent volitional phase, in which the translation of the intentions into behaviour is aimed for. In the motivational phase, the HAPA specifies risk awareness, outcome expectancies and self-efficacy to be joint predictors of behavioural intentions. The risk awareness is often the starting point of the formation process for health behaviour intentions (Weinstein, 2003) , as it can bring individuals to deliberating health behaviour change. However, risk awareness alone is usually not a powerful predictor of intentions let alone health behaviour change (Ruiter, Abraham, & Kok,2001) . Another predictor of intentions in the motivational phase are positive and negative outcome expectancies (,If I exercise regularly, I will increase my physical fitness' as an example for a positive outcome expectancy). It is assumed that persons balance the pros and cons of a certain behaviour when thinking about whether they should change their behaviour or not. Intention formation becomes more likely, when pros out balance the cons. As also assumed in social cognitive theory, these perceived pros and cons of behaviour change are among the most influential beliefs for intention formation (Bandura, 1997) .
The third predictor of intentions specified in the HAPA is self-efficacy. Self-efficacy is defined as a person's perceived capability to master arising demands and tasks successfully (Bandura, 1997) . Someone who lacks confidence in being able to implement a certain behaviour is less likely to form a behavioural intention. Several studies provide evidence for these assumptions with regard to different samples and behaviours (e.g. Lippke, Ziegelmann, & Schwarzer, 2004; Schwarzer et al., in press; Sniehotta, Scholz, & Schwarzer, 2005) . Self-efficacy, however, is hypothesized to be crucial in both phases of behaviour change, i.e. it is assumed that self-efficacy is also directly related to behaviour and behavioural change (Bandura, 1997; Schwarzer, 1992) . For example, after having formed an intention, a self-efficacious person might initiate and maintain behaviour change with less difficulty than a person low in self-efficacy. The other variables of the HAPA are assumed to play a role in one of the phases only.
After having formed an intention, a person enters the volitional phase to initiate and subsequently maintain the new behaviour and to recover from possible lapses. In the HAPA, three factors are assumed to be crucial in the volitional phase. These are action planning, coping planning, and action control. Action planning (Leventhal, Singer, & lones, 1965 ) is equivalent to the concept of implementation intentions (Gollwitzer, 1999) . It stands for forming concrete plans about when, where, and how to implement the intended behaviour. Many studies investigating the effects of action planning on different behaviours could demonstrate its usefulness for behaviour change (see Gollwitzer & Sheeran, 2006) . In research on physical activity, action planning could also be shown to be of great importance for an increase in the target behaviour (e.g. Lippke et al., 2004; Luszczynska, 2006; Milne, Orbell, & Sheeran, 2002) .
Coping planning refers to anticipating difficulties or barriers that might hinder the implementation of one's behavioural intentions and includes detailed planning on how to overcome such difficulties (Sniehotta, Schwarzer, Scholz, & Schiiz, 2005; Ziegelmann, Lippke, & Schwarzer, 2006) . An example for a coping plan could be: 'If it is raining heavily, I will run on the treadmill instead of running in the park.' By forming coping plans, individuals anticipate how they control unwanted distractions and how they cope with difficulties that interfere with the execution of the target behaviour (Gollwitzer & Schaal, 1998; Patterson & Mischel, 1976) . Similar approaches are used in cessation programmes for addictive behaviours (Mariatt, 1996) . Empirical evidence emphasize the usefulness of coping planning for changing complex behaviours, such as regular physical exercise (e.g. Simkin & Gross, 1994; Ziegelmann et al., 2006) . Both kinds of planning are generally understood as a means to simulate behaviour mentally prospectively in order to be prepared for situations in which the behaviour should be performed (Lachman & Burack, 1993) .
A third volitional construct is action control . Action control is based on cybernetic self-regulation models (Carver & Scheier, 1998; Miller, Galanter, & Pribram, 1960) and comprises three subfacets: awareness of standards, self-monitoring, and self-regulatory effort. Awareness of own standards means that an individual is always aware on what his or her intentions are in terms of behaviour change, such as to engage in vigorous physical exercise three times a week. Without the awareness of own standards, self-regulation failure becomes more likely (Baumeister et al., 1994) . The second subfacet of action control is self-monitoring. Persons who intend to engage in physical exercise three times a week need to monitor their own behaviour as to evaluate whether one's actions correspond with one's intentions. If self-monitoring is disturbed, for example in stressful situations, self-regulation failures may result (Baumeister et al., 1994; Mariatt, 1996) . If discrepancies between one's actions and intentions are perCeived, selfregulat01J1 effort must be invested by applying discrepancy-reducing means. These three facets of action control can either be considered separately or combined in one factor (Sniehotta, Nagy, Scholz, & Schwar.ler, 2006) . In previous studies, action control has been demonstrated to be a powerful predictor of change in physical activity (Sniehotta, Nagy et al., 2006) . Moreover, the importance of action control in health behaviour change has been emphasized in controlled trials (Scholz, Knoll, Sniehotta, Schwarzer, 2006; Schiiz, Sniehotta, & Schwarzer, 2007) .
According to the stage model nature of the HAPA, we assume that for persons who are in the post-intentional volitional phase, the volitional variables are of greater importance for the behaviour change than the motivational variables.
The present study
Previous studies on the effects of motivational and volitional factors on health behaviour comprise usually either a cross-sectional design or two or three points of measurements. Accordingly, knowledge has so far only been accumulated on the effects of these factors on the between-person level.
However, this does not capture the whole range of processes and individual developments in health behaviour change. The present study adds to the understanding of health behaviour change, because it takes the role of motivational and volitional fuctors in the process of behaviour change on between-and within-person levels into account. This is achieved by gathering longitudinal data over 11 occasions in 1 year, and by focusing on individual differences and within-person processes.
Facets of change
The present study broadens the perspective on change processes by including different facets of change in addition to individual initial levels on self-regulatory variables.
In contrast to examining only one facet of change, this study is to our knowledge one of the first to differentiate two components of change in health behaviour self-regulation: a systematic trend component, and a component representing unsystematic fluctuations. Systematic trend refers to a person's time-specific value on a construct predicted as a function of time (e.g. linear). This approach permits to quantify inter-individual differences in the amount of systematic intra-individual change (e.g. Meredith & Tisak, 1990) . This is the dominant view implied in traditional growth curve modelling (Singer & Willett, 2003) . When the relation between time and the variable of interest is linear, individual differences in trend represent differences in the amount of change in one construct, such as systematic increase or decrease in self-regulatory skills.
1 This aspect of change has already received some attention in research on self-regulated behaviour change (e.g. Sniehotta, Nagy et al., 2006) . Intra-individual fluctuation around the intra-individual trend over time has only rarely been the target of investigations, although this facet of intra-individual change is an interesting phenomenon in itself (e.g. Eid & Diener, 1999) . For example, in the field of cognitive ageing, Li and colleagues (Li, Huxhold, & Schmiedeck, 2004) theorized that this form of unsystematic change might be considered an indicator of lack of processing robustness.
In behaviour regulation, the concept of intra-individual fluctuation is related to the idea of intention instability (e.g. Sheeran & Abraham, 2003) . Here, intention instability was conceptualized as unsystematic changes in response to intention items over time. It has been demonstrated that higher intention instability is associated with lower predictability of behaviour (Conner, Sheeran, Norman, & Armitage, 2000; Sheeran & Abraham, 2003) . Intention instability may thus be conceived of as lack of intentional robustness. More generally, individual differences in unsystematic fluctuations in motivational and volitional variables could be considered as a lack of robustness in selfregulatory skills. One objective of the present study was to investigate the role of this assumed lack of robustness in self-regulatory skills over time.
Inter-and intra-individual associations
Initial level, trend, and fluctuation are components that describe individual change on the between-person level. Individual differences in these facets of change can be correlated with one another, which allows for example examining whether differences in initial level, trend, or fluctuation in intentions are associated with these facets of change in self-regulated behaviour change. Such analyses answer important questions on inter-individual differences, but are limited in the sense that they are not sensible to processes located on the within-person level (e.g. Vancouver, Thompson, & Williams, 2001) . For example, a correlation between fluctuations across time in intentions and fluctuations in running does not necessarily imply that the deviations from the linear trend at a certain time point co-occur within persons. Such a correlation only indicates that persons with relatively unstable intentions also tend to have unstable patterns in running training. In order to investigate whether two variables are correlated on the within-person level, the analysis must be explicitly conducted on this level. Only if the individual deviations from linear trend in intentions turn out to be correlated with the deviations of running within persons, it may be concluded that these two variables are 'synchronized' to a certain extent within individuals. Synchronized means, for example, that at the same time a person has a high deviation in action planning, he/she also experiences a high deviation in running. Thus, the results of the Within-person analyses allow drawing direct conclusions to individuals.
Analyses of within-person associations of social-cognitive variables are rather sparse.
For example, Vancouver and colleagues (Vancouver et al., 2001) have demonstrated that self-efficacy and performance are differently related to one another on the within-and between-person levels. Additionally, Scholz, Sniehotta, Schilz, and Oeberst (2007) demonstrated that mastery of action plans impacts on self-efficacy to execute this plan but not vice versa on the within-person level. This paper aims to add to these findings by investigating other domains of functioning on the within-person level.
Research questions
In contrast to examining only one facet of change, this study is to our knowledge one of the first to differentiate two components of change in health behaviour self-regulation: Finally, we were interested in mean differences on the indicators of change in all variables between persons who successfully ran a marathon and those who did not succeed in doing so:
(5) Are there differences in baseline levels, trends, and fluctuations in motivational and volitional variables between runners and non-runners?
Method

Sample and procedure
The sample comprised 30 individuals who participated in a professional training programme preparing them for running a marathon after 1 year. All participants were formerly untrained. In terms of training instructions, they received a personal training plan developed by their personal running trainer and participated in one weekly joint running session every Sunday organized by the running trainer.
All persons who took part in the marathon programme gave informed consent to partake in this study. Questionnaires were sent to the participants every month by mail together with a prepaid return envelope, starting 1 month after the beginning of the training programme. Last questionnaires were sent 1 month before the marathon, resulting in 11 measurement points over 1 year for each person. Net marathon times were received from the web page of the Gutenberg Marathon in Mainz, Germany, for every participant.
The sample comprised 26 women (86.7%). The mean age was 41.2 years (SD = 8.65), with a range from 24 to 56 years of age. The majority of the sample (63.3%) was married or living with a partner, 26.7% were single, and 3 persons (10%) were divorced. In terms of schooling, more than half of the sample (53%) reported 13 years of schooling, 16.7% had 12 years of schooling, and 30% reported 9 years of schooling. This indicates a rather high-educational level of the sample. The majority of the sample (70%) was employed at time of the study, 23.3% were exclusively housewife or househusband, one person was studying, and one was retired.
Drop-out analyses revealed that there were three participants who cancelled the programme due to injuries (after 5, 8, and 9 months, respectively). There were no differences between those three persons who had dropped out from the programme and those who had continued with regard to Time 1 measures of risk awareness (P(1, 27) = 1.65, P = .21), positive outcome expectancies (P(1, 27) = 0.76, P = .39), negative outcome expectancies (P(1, 27) = 0.14, P = .71), self-efficacy (P(1, 27) = 0.88, P = .36), intentions (P(1, 27) = 0.60, P = .45), action planning (P(1, 27) = 2.3, P = .64), coping planning (P(1, 27) = 0.03, P = .87), action control (P(1, 27) = 0.78,p = .38), and running (P(1, 27) = 3.21,p = .09), indicating that the final sample is representative of the initial sample with regard to these variables.
Measures
All variables were assessed at all 11 points of measurement. Unless otherwise indicated, all instruments were adapted from and all items were administered with a response scale from 1 (not at all true) to 4 (exactly true). To avoid reporting 11 Cronbach's Alphas per construct, we give the range of Cronbach's Alpha across the 11 points of measurements.
Risk awareness was measured by three items assessing perceived vulnerability to health problems with the stem 'If 1 keep my life-style the way it is, ... ' followed by three statementsconceming potential future health problems, such as, , ... 1 will suffer from a severe illness (e.g. diabetes).' Across the 11 points of measurements, Cronbach's Alpha of risk awareness ranged between .96 and .99.
Positive and negative outcome expectandes regarding regular running training
were assessed with two and three items, respectively. All items had the stem 'If 1 will exercise on a regular basis,. . .' followed by positive consequences such as ' . . . then 1 will feel balanced in my daily life', and negative consequences, such as ' ... then it will cost me a lot of time.' Across the 11 points of measurements, Cronbach's Alpha ranged between .61 and .91 for pros, and between .70 and .89 for cons.
Self-efJicacy was assessed by four items, for example, 'I am confident that 1 can exercise regularly', or 'I am confident that 1 can keep up with my marathon training programme'. Across the 11 points of measurements, Cronbach's Alpha of self-efficacy ranged between .84 and .95.
Behavioural intentions regarding the marathon training were measured by three items. An item example was 'I intend to go running several times a week.' Across the 11 points of measurements, Cronbach's Alpha of intentions ranged between .83 and .97. Coping planning was assessed by four items using the scale by Sniehotta, Schwarzer et al. (2005) . The items included the same stem as the action planning items 'I have made a detailed plan regarding ... ' which was followed by four items, such as ' ... what to do if something interferes with my plans.' Across the 11 points of measurements, Cronbach's Alpha of coping planning ranged between .87 and .96. For the assessment of running, participants were asked how often per week and how many minutes per session they engaged on average during the past four weeks in their running training. These two indicators of running were multiplied resulting in average total minutes of running per week.
Objective behavioural peiformance data (Le. net marathon times for every participant) were received from the webpage of the Gutenberg Marathon in Mainz, Germany.
Statistical analyses
In order to estimate individuals' initial levels, trends, and amounts of fluctuation, we used a variant of growth curve modelling. We modelled individuals' systematic time trends as being linear.
2 Individuals' starting levels and their rates of change were estimated by means of regression analysis. Participants' time-specific values on a certain variable were regressed on time according to Analyses on the between-person level included examinations of means, standard deviations, and correlations of individuals' initial levels, linear trends, and fluctuations on the variables assessed. Because of the limited sample size, conventional parametric approaches could be misleading as standard errors of parameters are likely to be not normally distributed. To avoid these problems, we used bootstrap methodology to compute standard errors and non-symmetric 95% confidence bands. This was done by utilizing the Mplus 4.01 (Muthen & Muthen, 1998 -2006 programme. Analyses conducted on the within-person level included correlarions among personspecific residuals (i.e. time-specific scores residualized for individuals' linear time trends). Within-person correlations were examined by means of Mplus 4.01 using a robust maximum likelihood estimator (MLR). As the Mplus multi-level framework does not allow for bootstrapping, we relied on conventional confidence intervals. In order to avoid problems arising from potential non-normal distribution of standard errors, these intervals were computed on the basis of robust standard errors and were based on a bigger effective sample size (30 individuals X 11 time points).
Differences between runners and non-runners were examined on the basis of Cohen's d (1992) for which 95% confidence bands were adjusted for small sample sizes according to Hedges (1982) . D-values and confidence intervals for d-values were calculated by means of the Effect Size Generator 2.3.0 (Devilly, 2007) . Table 1 displays means and standard deviations of baseline level, trend, and fluctuation as well as intra-class correlations (ICCs) for all variables included in the study. The intraclass correlation stands for the amount of between-person variance in relation to total variance (Kreft & DeLeuw, 1998) . As can be seen in Table 1 , all means and standard deviations of baseline level, linear trend, and fluctuation were Significantly different from zero, except for the mean trend in risk awareness, pros, and coping planning. This indicates that for those constructs there was no mean linear increase or decrease present, but a significant variance in the slope across persons. Except for the ICC of risk awareness, ICCs were rather moderate, indicating equal amounts for between-and within-person variances for most of the constructs. The mean baseline level of intentions was very high (M = 3.87 on a 4-point scale), indicating the post-intentional nature of the sample. The coefficients in running indicate that participants started off with an average of 152 minutes of running per week (SD = 80.18) and that on average 6.10 minutes per month were added (SD = 12.46), leading to an average of213 minutes of run per week at Time 11 one month before the marathon.
Results
Descriptive results
The Marathon in Mainz, Germany, offered the opportunity to choose between rUlming a marathon, half-marathon, and 2/3-marathon distance. Of the 30 participants 13 (43.3%) ran marathon distance in May 2006, 9 persons (30%) ran half-marathon distance, and one person ran a 2/3 marathon distance. Seven persons (23.3%) did not finish the run or did not run at all.
In order to have evidence for the validity of the self-reported training time over the 11 months, we correlated the mean running time across all points of measurements with net running time separated for the different distances. The correlation of self-reported mean running time in training with objectively measured net-runlling time for the marathon runners was r = -.15 (P = .63) and for the half-marathon runners r = -.73 (P < .05). As there are more factors influencing net running time of a marathon than factors influencing net running time of a half-marathon, the results for the half-marathon runners emphasize the validity of the self-reported measures of running training.
Between-person associations
Associations of between-person aspects of change were analysed in two steps. First, we examined the correlations between motivational variables and intentions. Second, the associations of all motivational and volitional variables with running were investigated. To address the first point, we correlated baseline level, trend, and fluctuation of motivational variables and self-efficacy with baseline level, trend, and fluctuation in intentions. As can be seen in Table 2 , a higher baseline level in intentions was significantly associated with less fluctuation in risk awareness and in pros over time as well as with a high-baseline level in self-efficacy. Trend in intentions was significantly pOSitively associated with trend in risk awareness. Graphical analyses clarified that an increase in intentions was associated with less linear decrease in risk awareness. Fluctuations in intentions were pOSitively associated with trend in negative outcome expectancies and negatively associated with trend in self-efficacy, indicating that an increase in negative outcome expectancies and a decrease in self-efficac)' over time were associated with greater fluctuations in intentions. As shown in Table 2 additional meaningful correlations of motivational variables with intentions emerged which, however, did not reach the significance criterion because of the. small sample size.
Results of correlation analyses between baseline level, trend, and fluctuation in motivational and volitional variables with baseline level and the two indicators of change in running training are displayed in Table 3 . Baseline level of self-efficacy was positively associated with baseline level in running and fluctuation in self-efficaq correlated positively with fluctuation in running. A substantial correlation between the trend in running and self-efficaq emerged as well, but was associated with a very wide confidence band. In line with the HAPA, no indicator of change in motivational variables was associated with running.
For intentions, action planning, and action control, there were significant correlations between their linear trend and linear trend in running. Here, graphical analyses indicated that an increase in flmning was related to less decrease in intentions, action planning, and action control as persons started from a very high level in all these variables. Furthermore, fluctuation in these three variables was negatively associated with increase in running. Thus, the more unstable individuals were in their intentions, action planning, and action control over the 11 months, the less increase they reported in running over this time span. Moreover, for intentions, there was also a significant association between baseline level in running and linear trend in intentions. This indicated that the higher the baseline levels of running, the less decrease in intentions over time. In order to facilitate the understanding of the association between fluctuation and running, Figure With regard to coping planning, a positive correlation emerged between baseline level in coping planning and linear trend in nmning over time -the higher the baseline level of coping planning, the greater the increase in running over time.
Within-person associations
In a next step, we analysed the within-person associations between motivational variables, intentions, and running training as well as between intentions, self-efficacy, volitional variables, and running training. Prior to these analyses, we residualized individual time-specific observations for initial level and linear trend. This ensures that the within-person associations are not influenced by time trends in running and in social-cognitive variables. We then standardized the within-person residuals for all motivational and volitional variables and running within each person and analysed bivariate random coefficient models with intentions and running training as the dependent variables. Because all variables were standardized and all predictors were investigated separately, regression coefficients are equivalent to correlation coefficients. As displayed in Table 4 , the motivational variables risk awareness, positive and negative outcome expectancies were not significantly correlated with intentions on the within-person level. Moreover and in line with the HAPA, motivational variables were not associated with running on the within-person level. Self-efficacy, however, resulted in significant Within-person associations with intentions.
Correlations between intentions, self-efficacy, and volitional variables action planning, coping planning, and action control with running training are displayed in the last two columns of Table 4 . Self-efficacy, intentions, and the three volitional indicators were all Significantly associated with running on the within-person level. Here, action control showed the highest correlation with running. These results
High intention'stability
Low intention·stability indicate that intra·individual fluctuations in self·efficacy, intentions, and volitional variables were to a certain extent synchronized with intra·individual fluctuations in running within persons.
Differences between runners and non-runners
In the last part of the analyses, we tested whether participants who successfully ran any of the marathon distances differed in mean level, trend, or fluctuation in any of the motivational or volitional variables from those who did not run any distance of the official marathon. Results show the expected pattern that there were no differences in level, trend, and fluctuation in the motivational variables risk awareness, pros, and cons between both groups (all results p > .05). Significant differences emerged in level, trend, There were three participants who did not run due to injuries. Excluding those three from the analyses, however, did not change the results.
Discussion
The present study is the first in the domain of self-regulation research that investigated different facets of change in motivational and volitional variables for self-regulated behaviour change over many occasions on both between-and Within-person levels. The results of this study emphasize the prominent role of self-efficacy in the prediction of intentions. For the prediction of behaviour, the role of self-efficacy, intentions, and especially of volitional variables action planning, coping planning, and action control was emphasized (e.g. Lippke et al., 2004 , Schuz et al., 2007 . Associations on the between-and within-person levels were in line with the theoretical predictions of the health action process approach (HAPA; Schwarzer, 1992) . Several associations between baseline levels and the two indicators of change in motivational variables risk awareness, pros, cons, and self-efficacy with baseline level, trend, and fluctuation in intentions were observed. Only trend in risk awareness was associated with trend in intentions, which indicated that changes in risk awareness are associated with systematic changes in intentions, regardless of the post-intentional nature of our sample. The associations between trend in cons and especially trend in self-efficacy with fluctuation in intentions over time are of particular importance, because comparisons between successful and unsuccessful marathon runners identified differences in fluctuation in intentions between these groups. Thus, negative outcome expectancies and self-efficacy are correlates of robustness in intentions, which in turn was related to successful goal attainment, Le. marathon running.
Results of the between-person correlation analyses in motivational variables and intentions indicated not only parallel increase or decrease in risk awareness and intentions but also associations between baseline level in intentions and fluctuation in risk awareness and positive outcome expectancies. Although no causal conclusions can be drawn, starting off with high intentions may also prevent potential maladaptive fluctuations in the determinants of intentions. Future studies need to explore these associations in more depth between baseline levels of intentions or behaviour and changes in or fluctuations in predictor variables as well as the possible influence of mastery experience in behaviour change on the stability of intentions. Moreover, as suggested by HAPA, motivational variables were not associated with behaviour at any level of analyses.
In line with our assumptions based on the post-intentional nature of the sample, intentions, self-effica(.y, and the volitional variables action and coping planning, and action control were consistently and substantially associated with trend and fluctuation in running. In terms of action planning, coping planning, and action control, previous studies already emphasized the importance of these volitional variables in the process of health behaviour change applying between-person designs (for action planning see e.g. Gollwitzer, 1999 ; for the other constructs see Schiiz et al., 2007; . The present study augmented the results from previous studies by demonstrating that the time trend as well as the fluctuation in these constructs may be crucial for the success in long-term maintenance of behaviour change. This becomes even more explicit when considering that the baseline level used here is equivalent to most Time 1 (i.e. baseline) measures in common longitudinal studies. Except for coping planning, baseline-levels were not associated with any aspects of change in running .
. The study especially adds to the knowledge on behaviour change processes by investigating intra-individual variability of change processes. While this perspective has a long tradition in research on affect (see Eid & Diener, 1999 ) and in cognitive ageing research (e.g. Li, Huxhold, & Schmiedek, 2004) , it has not been applied to research in behavioural self-regulation so far. With regard to intra-individual variability, Li and colleagues assumed that unsystematic fluctuations over time are an indicator of lack of robustness in the variable of interest. The results of the present study corroborate these assumptions with regard to the fluctuation of self-regulatory variables.
Fluctuations in intention as well as fluctuations in self-efficacy and in volitional variables were negatively associated with an increase in running as well as with higher fluctuation (i.e. instability) in running itself. Moreover, higher fluctuation in intentions and action planning was present in those participants who did not successfully complete any of the marathon distances. This speaks in favour of the assumption that the fluctuations were unsystematic and maladaptive and thus possible indicators for a lack of robustness in self-regulatory skills. Our study suggests that it is crucial for successful long-term maintenance of behaviour change to stabilize intentions, selfefficacy, and volitional factors.
. There is some research on instability of intentions as a moderator of the intentionbehaviour relationship (e.g. Sheeran & Abraham, 2003) . In these studies, intention stability was assessed as a composite of different indices of stability, including the within-person correlation between intention items at two points of measurement. This approach resulted in a measure of intention strength, which moderated the intentionbehaviour relationship. The approach used in the present study for the investigation of intra-individual fluctuation can be seen as a measure of temporal stability in terms of maintaining one's intentions rather than an indicator of intentional strength. Due to the relatively small sample size, we refrained from testing possible moderator effects of intra-individual fluctuation in all measures of interest on the within-person level. This should be done in future studies.
Limitations
This study had several limitations. First, we had a very selective sample. Participation in a structured programme with weekly joint running sessions was probably a helpful setting for behaviour change. However, our results demonstrate that there were nevertheless inter-individual differences in intra-individual change even in this highly selective sample. This was indicated by the significant variances in level, trend, and fluctuation in almost all measures as well as by the differences between runners and non-runners in some variables. Future research is needed with different samples in different settings.
Second, the measurement of the constructs might face some problems with regard to the correspondence principle (Ajzen, 1991) . The main study outcome was running a marathon, while the items of all social-cognitive constructs referred to exercising regularly. This wording was chosen due to the multimodal training programme of the participants, but ritight be interpreted to other exercises as well. However, as association of our variables with behaviour was in line with our theoretical assumptions, items seemed to be interpreted with regard to running behaviour. Moreover, a clear advantage of the current study is that our main study outcome variable (Le. running the marathon) was an objectively measured behavioural performance indicator.
Third, the small sample size implies some limitations. However, this is a rather complex issue in which the number of persons interacts with the number of time points available. In the general context of multi-level modelling (Maas & Hox, 2005) , as well as in the specific context of growth curve modelling (Hamilton, Gagne, & Hancock, 2003) small level 2 sample sizes (Le. persons in our case) are likely to lead to inaccurate standard error estimates of random effects (Le. variances for initial levels and linear trends). Furthermore, small sample sizes also affect the power for detecting correlations between trends, but this effect can be counterbalanced to some degree by increasing the number of time points as in the present study (Hertzog, Undenberger, Ghisletta, & von Oertzen, 2006) .
In the growth curve models, we accounted for problems associated with small sample size by providing confidence intervals by means of bootstrapping. This circumvents problems associated with analytically determined standard errors. Therefore the provided significance tests are accurate. Note that although we were not able to apply the bootstrap methodology to the within-person analyses, this is not a problem because the fixed within-person effects and their standard errors are accurate even in the presence of a small number of level 2 units (Maas & Hox, 2005) . The small sample size affected also the comparison of runner/non-runner groups. However, we reported effect sizes for the mean differences in marathon runners and non-runners together with the corresponding confidence intervals adjusted for small sample sizes (Hedges, 1982) . Reporting effect sizes together with confidence intervals allowed us taking the uncertainty of the true population effect into account (Maxwell, 2004) .
Although the statistical approach followed here deals appropriately with the sample size issue, the small sample size still resulted in limited statistical power (Cohen, 1992; MaxwelI, 2004) . Even though the large number of time points counteracted the problem induced by the small sample size to some extent (Hertzog et al., 2006) , many associations that did not reach Significance here might be truly existent in the population. Clearly, larger samples are necessary in order to get better and more precise estimates of population parameters.
Finally, as this was a non-experimental longitudinal study, no causal statements can be drawn. That is, we cannot conclude that, for example, self-efficacy leads to increased levels of exercise and not vice versa. However, the purpose of the present study was not to infer causality but to examine patterns of associations based on different markers of change (Le. level, trend, and fluctuation) on different levels of analysis (Le. between and within individuals). As the pattern of results corresponds closely to the predictions given by the HAPA model, this study provides insight into theoretically justified processes that should be more closely investigated in future experimentally oriented research.
Conclusions and outlook
Behavioural self-regulation implies complex processes that unfold over time. As we have shown in the present study self-regulatory processes manifest themselves in different aspects of change on the between-and within-person level. As we have demonstrated, individual differences in trends and fluctuations are both aspects that are worthwhile to be considered in future research. More specifically, systematic change and fluctuations in intentions and volitional variables have proven to be consistently related to systematic and unsystematic changes in running behaviour on the between-and within-person levels. Our findings are the first that point to the importance of these too often neglected aspects of individual change in research on behavioural regulation.
The present study has several implications for future research. More research on different facets of change over time in individuals are needed in order to better understand the motivational and volitional processes that take place during long-term maintenance of behaviour change and that may hinder this long-term maintenance. Likewise, we do not yet know enough about day-to-day fluctuations in mindsets, that is whether individuals fluctuate from a motivational to a volitional mindset and again back to a motivational mindset within one day or one week. In order to gain a better understanding of these processes, studies with different time windows (e.g. daily diary studies) need to be implemented. Moreover, it would be useful to investigate more heterogeneous samples in terms of their motivational/volitional status. Especially, in preintentional samples it might be that the instability in motivational variables is more pronounced than that of post-intentional samples. In addition, the greatest barrier for pre-intentional persons might be to enter and to stay in a volitional mindset. Furthermore, as this was the first study to investigate the associations between these three indicators of change in predictor and outcome variables in the special setting of organized marathon training, we need more studies that investigate the transferability of the results found here to other health behaviours and other settings.
